n INTRODUCTION I mmunometabolism has become an attractive field for both immunologists and nutritionists over the last decades. Nutritional research has shown that specific diets can increase the longevity of some patients with autoimmune conditions (1) (2) (3) (4) . From the immunological point of view, the mechanisms involved are not fully understood. In recent years, immunological research has focused on revealing these mechanisms. Meanwhile, there is the question of whether and how immunometabolism and autoimmunity are linked to each other. Autoimmunity diseases occur when the immune system attacks self-antigens or when it cannot regulate the intensity of immune responses. The reasons for autoimmunity disorders are not clear enough yet. The most common theory is that genetic factors along with environmental factors like diet, as one of the most influential factors, play critical roles. Moreover, nutritional elements (whether micro or macro) have well-known effects on the immune system. Excess supply or deficiency of specific metabolites can also have considerable impact on the functions of the immune system (5-7). Among various immune cells, T CD4 + cells play a critical role. There is a body of evidence, which states that metabolites have enormous effects on T CD4 + cells and alter their functions resulting in autoimmune diseases. In this paper, only the aspect of T CD4 + cells metabolism is reviewed. Thereafter, the metabolic status of T CD4 + cells is described to evaluate the link between the immune system and metabolism. Also, some metabolic regulating molecules like mTOR and its function in T CD4 + cells will be introduced. Several studies have shown that mTOR plays an undeniable role in the fate of T CD4 + cells. Different signals, including metabolic signals, which affect mTOR activity are discussed.
SUMMARY
The increasing rate of autoimmunity in recent decades cannot be related to only genetic instabilities and disorders. Diet can directly influence our health. Studies have shown that there is a relationship between nutritional elements and alteration in the immune system. Among immune cells, the function of T lymphocyte is important in directing immune response. T CD4 + cells lead other immune cells to respond to pathogens by secreting cytokines. HIV + patients, who have largely lost their T CD4 + cells, are susceptible to opportunistic infections, which do not normally affect healthy people. It seems that the metabolism of T cells is critical for their differentiation and their consequent functions. After activation, T cells need to undergo clonal expansion, which is a high energy-consuming process. Studies have shown that specific metabolites deprivation or their excess supply affects T CD4 + cells subsets differentiation. Abnormal induction of subsets of T CD4 + cells causes some autoimmunity reactions and hyper-sensitivity as well, which may result from imbalance of diet uptake. In this mini-review, we describe the findings about fatty acids, glucose, amino acids, and vitamins, which are effective in determining the fates of T CD4 + cells. These findings may help us uncover the role of diet in autoimmune diseases. + cells function is clear in some autoimmune diseases like rheumatoid arthritis (RA), multiple sclerosis (MS), inflammatory bowel disease (IBD) and psoriasis, whilst it is under investigation in other diseases.
Specifically, studies show that Th17 are involved in RA pathogenesis and Treg and Breg cells are also down-regulated. Thus, in these patients, Treg therapy may be a potential strategy (8) . Not only is the use of immunosuppressant drugs like rapamycin a therapeutic candidate, recognition of T CD4 + cells' metabolic demands may also help find alternative ways of treatment. Imagine a specific formulated medium that is able to induce Treg cells from patients' PBMC, or a specific diet which suppresses clinical manifestation of the diseases (9) . These ideas are not just a daydream; some nutritional and immunological studies have been designed to find out the role of different metabolites on clinical features of autoimmune diseases. But the blind spot of these studies is that they do not investigate differentials between sexes, races, and other aspects. In fact, it seems that there is a long road to be travelled before achieving clinic-based data in this category. White et al. revealed that the level of vitamin D is negatively correlated with incidence of MS (2-4, 10), RA, type I diabetes, and psoriasis (2) . Fish oil reduces chronic inflammation in IBD (11), RA, psoriasis, and asthma (12) patients. It is hypothesized that omega-3 PUFAs are Th1 antagonist (11) . (Figure 1 (30) . These complexes play distinct roles. mTORC1 regulates autophagy, transcription, translation, and ribosome biogenesis. mTORC2 regulates cell survival. Also, cytoskeleton organization mTORC1 is the down-stream of AKt while mTORC2 is the up-stream of AKt. mTOR is a key sensor of cell energy status and nutrition. In T CD4 + cells, mTOR is activated by IL-2 and/or CD28 signaling (31, 32) . Its activity is also controlled by metabolic signals. Consequently, both immunological and metabolic signals control mTOR activity. It is not surprising that metabolic status can affect T CD4 + cell function since the same molecules or pathways like mTOR are involved in immunological and metabolic signals. For instance, CD28 signaling cascades can finally activate mTOR (17) . On the other hand, an increasing level of intracellular amino acids like glutamine also activates the mTOR cascade (33) . An interesting point is that even in the presence of CD28 signaling, rapamycin-treated T CD4 + cells can become anergic. In summary, it can be concluded that mTOR plays a central role in the fate of T CD4 (Table I) (10, 15, 19, (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) (46) . As shown in Table I , several studies have been devised to find the mechanisms involved in determining T CD4 + cells differentiations, and factors like fatty acids and vitamins have been evaluated. Fatty acids are one of the most important elements in the diet. The level of fatty acids intake or their ratio, for instance omega 6/omega 3, plays a critical role in body health. Palmitic, linoleic, stearic, oleic, and arachidonic acids contain 80% of phosphatidylcholine in human plasma (47, 48) . The possibility exists that these fatty acids influence our immune system like other nutritional elements. Besides, previous studies were not conclusive about the role of SCFA, SFA or unsaturated fatty acid (USFA) on T CD4 + cell differentiation.
n FATTY ACIDS EFFECTS ON T CD4 + DIFFERENTIATION
The effect of fatty acid on T CD4 + is not fully understood yet. Some studies have suggested that short chain fatty acids (SCFA), like acetate, propionate and butyrate (C2, C3 and C4 respectively) can induce effector (39) and regulatory T CD4 + cell subsets differentiation (39, 42) , whereas long chain fatty acids have different effects on T CD4 + cells. Omega 3 poly unsaturated fatty acids (n-3 PUFA) are TH1 and Th17 antagonist (1) and decreased the number of cells in some osteoarthritis models (1). Furthermore, n-3 PUFA can suppress T cell function and increase Treg cells number. One possible mechanism that explains the effect of n-3 PUFA on T CD4
+ is the involvement of PPAR receptors (49) . Fatty acid synthesis also plays an important role in T CD4 + differentiation. Studies have shown that inhibition of enzymes, which are engaged in fatty acid synthesis, results in Treg differentiation (50) . Even at the TH17-polarizing condition, inhibition 
